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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a system 
presenting composite reality that accurately catches a 
player moving over a wide range. 

SOLUTION: The game machine is provided with a work 
stand 1000 having pluralities of markers placed at known 
positions, attitude sensors 220 (220L, 220R) that are 
mounted on a player to sense a head attitude of the 
player, and cameras 240 (240L, 240R) that are set to 
receive at least one of pluralities of the markers 
within the visual field. Then the position of the head 
is detected based on an output from the attitude sensors 
220, and the detected head position signal is corrected 
by applying image processing to an image signal from the 
cameras 240 to detect positions of the cameras 240 and a 
virtual image is generated to provide composite reality 
at a visual point depending on the corrected head 
position. 
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0L, 2 6 0 R) , (S^CDzf— ;i/ 1 2 0 0 (1 2 0 0 
L, 120 OR) 7&tJL*_* 0 £7c, HgP 

■r^kx*^ >ifMW}. p — U >ys»*ffte 

^co^{t«5t-ra»ir>1t2 2 0t-i:oT^ai 
Sft, 0f-frT, if^g#^{fcEcf#oTCCD;*J*^ 2 

4 o^»«-rsH«©^b«hUTfias*ns. at 

Mir>1^2 2 0^6<OfflSSfi«**-r«^J4*^^2 4 

o (7) mm & mmnkm-r z> z. t \z «t ^ t*iie $ n * <> 

[0 0 4 2] (S§CO)7-*) 5fc*<0:/k-^fcJei#3 
n£**COVUy h 2 6 0 tt^<05fcS8K:#»S385te&£ 



8 ) ¥?m¥- 1 1 - 1 3 6 7 0 6 

14 

WbT&9, &Tl/7h^f-7 r ;H 0 0 0±OfiI 

5CCD^^72 3 0C<i:oTae > n§, bp%, 

2 3 0tt#yi/-'tOfOfit hco&B) - 

HrTSJfca&Kli&S. 7 1/7 HffiK«r«ttJ-r ^ditCJ: 

[0 0 4 3] CCD^/72 4 0«7-^iSi: 

. Wtfn*M«*iii*-r5. »5Bttr-^;nooo± 
KKKsnfcv— eij^to *5hk*5^t, o 

10 J$T^Lf c 5 0(D^>Kv-^EP*,V— # (1 6 0 0- 
1 6 0 4) tt^U—t^ 0 0 0<Offlfflfi[«*1Slft«|^tt 

fflt**&»f;:jB^e>tt£v— #**u □ep-c^ufcs 

:?<D-?> Kv— ^IP^V— # (1 6 5 0- 1 6 5 4) *4 
^U-t3 0 0 0<OS«ffi«S*«lfi5»3«W-r*«:«&«C 

wrntf, ^^©^u— y\z 
20 7 p i/-iro^^^^m-r^a»-tr>^^m^m^c7) 

[0 0 4 4] »5H<OOHI^DWi:ttHSa)fc*^ 

<, ttStf>»ttT [ *oTfccfc^. — AOyix— V (2 0 
0 0, 3 0 0 0) (cJJLT-C-n-eniPJOST&nfcV— 
#S (1 6 0 0-1 6 0 8) £7— #p (1 6 5 0-1 

6 5 8) £*4, -tn-en, S65fii:tfianT^i>. 
**ffi^iiTt4, fefiij^k-^ (#iyi--t) fiDfc* 

CD7-#l4^fel;:, ;&{M7V-^ (#2^1/-^) (DTc 

tt^T" ^7 X ^ J: -p TV- ^7 S KS'JT^> £ £ nlflET 

[0 0 4 5] ***»IBflD**a:#aH4, v-^^rftg: 

Wr— 7)11 0 0 0 Jn?*X7*y^r— A<75ftfp 
«HrtT?fT»-rSIB0tw*3lriT» W<^fel^V- 
**«CCD*>72 4O©fi»Wl:A5eit30*«SE*n 

40 *5^t, ssb<o»»ic#ot, v-^^siaj-r^iii^fia 
\z. \~o(omm\zfo'pt&< i tiffix^x^ 

^>o «S*Tti«, v-^7(0&, v-*MofBHMftt, 9- 
-y;n 0 o OcoA^-^, #*-^2 4 ocofi»ft, ir— 
AOttRl:S^< yi/- V(D»i!i(EH<7)***^i;T 

*T»ntf £l^i«fl:A5<7)T', V- 

*p H i<7)raiH«:j£< L^wntf&e&^i. cnt4, ia^t- 

50 *ra.OHm*T<OE«.£*HU<-rs;i < !:frJ:0, js^ 
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[0046] »arr*<fc'5K:, *xxt^tb, 

240L (240 R) A^fcHft* < -h t> 1 OCO 

ffl (A^72 4 0^ft*«r B 1) fc^TiiWUtttt 
(MRHIft^vX^A) S7BI1 » 2 HfcliSLfcy 

0 0 0OHMD2 1 0 LRrX*fflI^U— ^3 0 0 0OH 
MD2 1 OR^^r^glf:, =#:7E<BffiffiH# 
(S3H^y9 1 5 0 0, J-JH 2 0 0) &mf3~t 

<D3feflctt, Ba«*fiE»5 0 5 0 L, 5 0 5 0Rl:i^t 20 
ff^n^o **MS»IBTtt, BltR£J$ffi5 0 5 0 <D^ 
lC*aSiliconGraphicsttJloa >tfj. — ^xX-r-A ro 
NYX2J Sflj^fc. 
[0 0 4 7] aflt£j£ff 5 0 5 011 Att»««« 
5 0 3 0M«t5n5/^ffil«i*t, 2^<OttlO& 
3gf$5 0 4 0L, 5 0 4 0RM«t5«iE«OMffl: 

3S$ 5 0 3 0 &cfc04ff lE&SgB 5040L, 5040R 

fc. 30 

[0 0 4 8] f-7JH 0 0 0©t*±Sl;Hg3nft 
CCD*^7230H r-^H0 0 0O$ffiSfT 

cDiHfflgBS 0 10H PID<, SiliconGraphicsttS! To 
2j n>lii-^>'Xv L A^±0«riESnfc. «-««5 
0 10(1 r*^l/»tovi/7 h&S, IP'S* 

SSC5 o 3 otcA^^nx, y-ATO^fl 

sn*. sps, • y-A<ojifT»4**w»cj4 40 

[0 0 4 9] SiliconGraphicsiti33>tf jl — ^>X^- 
A02tC J: 0 «fiESnfcffiHg5»ftWgS 5 0 0 0H 2 O 
<7)iBSmir>-tJ-2 2 0 L, 2 2 0 RcD^OfcB^ (ir>1t 
2 2 0 a#coffi«a«»») ^Xil IT, #yu-ti: 
S»2ftfc;*7*^ (2 4 0 L, 2 4 OR) T^^/SSB 

(X, Y, Z) (P, r, <f>) *SIE 

a&36B5 0 4 0 L, 5040 RKffl^-TS. 

[0050] — &rfu-\(Dm^\zmj£ttntz.cc 

D^^72 4 0L, 2 4 0 R«7»^I|[MfL, d 50 
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<D-?-£imm$. v-^j^:B^mgP5 o 6 o l, 

5 0 6 0 RKl^TjfigSn. *^©^/7240M 
JE&3S5 5 0 4 0 (5 0 4 0 L, 5 0 4 0 R) tCA^£ 

[0 0 5 1] IN. v-#££^T£^-*&et&ma$5 

060 (5 0 6 0L, 5060 R) «02H > tfn — ^ > 
(Tl/yhfittta) SS8H75SJ&1 0HH Tl/^yh 

fc&S. £g8l37!rMigl 0 @©7 d-^*- h tc<fc 0 , 

[0 0 5 2] xrs^y^r— >*— ATH ^l/- 

^. *<Z)fc«>fc\ £«^l/-t2 0 0 0 (^fflijyi/-^ 
3 0 0 0) <D7l/7h 2 6 0 L (2 6 OR) ^gg^T^> 
ffliU Sgl 10tr^-r<tptc, £«7^-;PKOB« 

5 s -* il (mm?"-? i r) Kffi3***rntt«fc^. 

H£ffi»;:*5CCD*;*92 3 0**Et#UfcHfc** 

1 10('^t-J:p^2OCO^^^fiJt-^-^^BT : 

[0 0 5 3] fiEt>T, msm<Dya—^^— Hc*3V> 
X, yi/-t#l (7 P l^-t2 0 0 0) 07l/7h2 6 
0 LORtRC^^tliXry^S 1 0 0T, TV— ir# 

2 (/|/-t3 0 0 0) H 2 6 0 R(Dmm\Z-D 
^TfiXf7 7 p S 2 0 0T, **<0fflS*tfTibn*. * 

ffiH_h, ^fflfjyi/— mi/7 KOflSlB (X^>y 
yS 2 0 0) £0iU;:LTIft9rr£. 
[0 0 5 4] 9cT. Xf7^S 2 107?, TVjj^72 

3 ofimmLtc^-~7)u i o o ois^^iis^M 

-T£o Xfy^S 2 1 2T11 -^?>^<fii®^;fr¥#<o 
H«^— ^ I rko^t* +hy;i/-^> ro— 

«Htt»9HtC^^tlS. Xf7^S 2 1 2TH«J8«^ 
Wl/y HffiKtDffiS (x, y) Xr 
7^S2 14^e > Xf7^S 2 2 0l:M. Hft&flt^ 
TOVUyhffi«ffiS <x, y) ^SCJwfiEoT^— y 
JH 0 0 0 <bffi«^ (|g 1 3 H*#BB) 0)1^61 

<x* , y' ) i:«l*ts, 

[0 0 5 5] 

[*2] 



~hx'~ 




X 


hy' 


= M T 


y 


h 




j 



[0 0 5 6] C^X\ vHJ£XM r teHffcffi«^£-r 
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fcffiJI&B (x* , y- ) <*3HTti. <x* , 

y* ) \t r^cottBj tbTLaftStiT^S) tty— A 

«BfiB5 0 3 0l:25ns. D-**«i«TvUy 

0 WiOlStttSf -^H«*i:« *t5. ffl. a 

[0 0 5 7] »9HttVUy hSo-*^fi«T«i3B-r 

^jas ufyys 2 1 2<Dmm) &^-r. sl, £<d 
5£*£n£*^£ (2A+D x (2B+D mmcDfe 

[0 0 5 8] 

[ft3] x = [ I, -A, I. +A] 
y= [ I f -B, I, +B] 

nft7l/yKOlMT»t), A, B 
[0 0 5 9] Xf7^S 2 3 0H Xf77 p S 2 2 2T* 

ffi«anfcje»««+<o^T<oH* u, y) 

T, ^ISOSfltffils <x, y) *«-56<B*frSSt£-r 

[0 0 6 0] iP^, Xr*^S.2 3 2flt «iHM! I. 

mtttettr*. -t<0<fc3/j:|iI*(0x«*ffl[X^ 
yJS«fi*U^^^SUMxR^SUMy^a*fa»"rs. IP 
■6, 

[0 0 6 1] 

[»4] N = N+ 1 
SUMx= SUMx+x 
SUMy= SUMy+y 

£i-£o XT7^S 2 3 0t»7LmfiT, ^120 

My^se>ns. N=0T*na^f7^s 2 3 6tas 

"Not Found" jfimj]£tlZ>. N>0T^nH 7 1/^ 
T?> Vk.y b^ffiS ( I, , I ,) 
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[0 0 6 2] 
[«5] 



I. - 



S UMx 

N 
SUMy 
N 



[0 0 6 3] fc«eoT«jrrs. tit, ccsarsn 

fcV|/-;HSl (I,, I,) ^Xf77 p S 2 2 0 (fg8 
Sj LTWMB 5 0 3 0 lc«T. £ 1 0 m 

nana* i r*^, 

[0 0 6 4] 
[*6] 
[0 0 6 5] 

{ (x, y) I x>0, x<Width, x = nC, y> 
0, y<Height, y=mD 

20 (t«Ln, m»Sft) } &M£-?z>mm<D*T\ 4#m 

C, D\*&m<Dmt! fefkV to 0* Widths 
yS 2 4 2T, »««I»*«HHlE«k^^MaxKE« 

[0 0 6 6] 

[*7] Max= Is <x, y) 
30 I x = x 

i y = y 

h~?Z> 0 Xf7^S 2 4 6TH ^PW\VUi^TJt/3 
frofcgfcVU-;/ hbl^Ii (Ix, Iy) OJS«fi 
SXfy^S 2 2 OfcaTT. 
[0 0 6 7] ^CD^^t'LT, VUu/ h*H#*TJi.O 

Att»Bf3«5 0 3 OKSTT. 

y— Acoy— ^^^"^F^^-To C(Dy j —)l F 

40 tt, 1 o o o co±co2^7c 5 F®_htc^s^n, 

x, yi^T5 e *fc, £^2 0^EIW^7 
O 1 2 0 0 L, 1 2 0 0Rt, Si 3m<D±l : yj\^\Z 
Ktten/tiKfflWKl 3 0 0 a, 1 3 0 0 btSft 

iKffiW^f— Jl/^-f > 1 2 0 0 L, 1200 R£fcM 
mm. 1300a, 1300b ttt, -t^JKSfittWfflT 
ftO, CCO^-^Fcq^T, V 

1/7H2 6 0R, 2 6 0 L^ll:iSi;T, /Vy^l5 

[0068] /t^y^ 1 5 0 0H m&&M<Dmnmmp 

50 p i:^tf^v p tStL, £ V U y h 2 6 0 L KtSlffifi 
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20 . 



2 6 0 RJ4SaEffi«Oft***P,, tjS««* v,, 

=rr*. ^Hin y-ix«tJBflfa»5 o 3 oi:i» 

[0 0 6 9] Xf7^S 1 0 K&^T* /t 7 ^1500 

Mcafc*t^5Wt«f*Sfr5, "HP'S. M 
flEWEKtS'bOttS. y-AttifI»5 0 3 

o*4, m£«m-»«5 o i o*«tt«Lftft7i/7 io 

[0 0 7 0] Xr^yS12li, 
t5 (Xf 5 0 t-*^3,fi*56»t5) i£<Z>IW 

14, A tBSWffK^frStl*. ?Z>t. Xf7^S12 
Ttt. /^^<&ffi»4, 

[0 0 7 1] 

[»8] Pp = P Pt + v p , «At 

[0 0 7 2] 20 
[*9] P P = Pp + v p • A t 

lPp^l/-t^)#lI (£^U-t) ©7>f-;i/K 
fc*5a>g*>£W^£. rtyt? 1 5 0 0^£yi/- frfflJ 

[0 0 7 3] Xfy^S16T(t SflEGXrW 
£^l/-t<07l/y M 100 LtT^tSfillcas 
^SA^SriB^S. ^ 1 5 0 0#7l/y hi 1 0 0 L 

t^-rsfsata&sttt, syi/-t2ooo^-?i/ 

y K2 6 0 LS/Vy ?l:f SStSctifeVl/y h»fp 30 
£ ff o ^ <h £ T £ ^ b , AyJ 1 5 0 0<Z>S»£ 
Xr^ys 1 8T', /^y^ 15 0 0 

Xt7^S 2 Ot'iifro 

[0074] mzmmv P <Dx^famm&&v 9t <D 

[0 0 7 5] 

[*1 0] v PI =-v PI + v slI 

L-y hCDx^faC0}gft^ISv SLl ^IILT, K#2rfi 40 

Ji^l^-tOTI/y hi 1 0 0 L t^F*"rS«t«^& 
(Xry^S 1 6TNO) t't4> ^co££Xx-y 
2 0 Kiitfo 

[0 0 7 6] Xfy^S2 0T'H /^7^0ffilP p ^ 
iKfflS 1 3 0 0 aXtt 1 3 0 0 b £ffi^-T£{4gt;:&£ 
**5***SI^5. Xf>yys 2 0 0>*]»ra*Y E S 

y i/-t^^-^7^f >rti:*5^§*^a^s. ye so 



■b, * (#2) ^u— v<&#j««irafrr-5. xr^ys 

5 om ^Tn^of#^^3^w±^Lyc^^i^^< 

[0 0 7 7] Xr^^S 1 4T<9*iJ#rT, /W^O&B 

tt, Xf7yS3 0 6lT^f7t5o XT7^S3 0- 
X-x-y^S 4 O te, Xf7yS16-Xr7^S26t 

050 (5 0 5 0 L, 5050 R) \ZKil^tl^ 9 

[0078] m^momm) mi 6@n mmt&m 

SE5 0 4 0 (5 0 4 0 L, 5 0 4 0 R) fciSltSfflfflO 

-c-©«t-5ftHi*t»^Tm-a!ia55 o o oa*«ffu 

2 4 O^G^^n^M^^co-T-^SBtcSo'^TffliE 
"TSfflSSr^S. BP'S, CCOttiE^a^, ^J^72 40 
**Bt#bfcBIIft4 , «)V"-*ffi«36^, ^7^^2 4 0COfi: 

h (sa<offi«^«s*cHji"rst>co"et>*s) co^ie 

[0 0 7 9] K2 6Bit »l*J6»ltt45tt-6«»# 
#16 0 3 $Bift 3 0 0 feJE^LT^S t"T 5. V — # 1 

6 o 3<D&m\zc<Dm&3 o oiHx*\tmmmmmx*mA. 

« (x., y.) £3l£tl£o — H«3 0 0***E^T 

6 o 3T*££ta*#a>*ui, ^^>v- 

* 1 6 0 3 <Dlft|fJffi«^-C^ffiS (Xo, Y., Zo) *4 

5e*dt&£ 0 (xo, yo) \$mmmmmx*$>K) (x.. 

Yo, Zo) ttffi#ffiST***>Su £n6<B*BI«l±Sr 

jt«rr*c:ittT#&^. »i*!fi»«TJ4, a^-t> 

U-2 2 0©ttlM6*^72 4 OOta — f ->^»fT 
55M e £#«>, HfcfM5«*T<7>«« (Xo, Yo, Zo) * 
C(D¥zl — f >^XfftfT?(IMc *ffl^iTH«ffiS*Offi 
« (x'o, y'o) K^glTS. fbT, (xo, y.) £ 
(x'o, y'o) £<BKHa*«a-fe>ti-2 2©a*<Z)K2l 

[0 0 8 0] ft, »2 6H^5W6M±5l:, Bft 3 
0 0rtK:ffi*_6ft;fcV— -ftifl-? — tJ 1 6 0 3T*&<5£<h 
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t, 5«««a*±e (xo, y 0 ) tcgfeifi 

[0 0 8 1] Sgl 6H£tEoT»IB!UI«B5 0 4 0 (O® 
S^WSfiMBKBWlT*. BP ft, Xfy^S400t 
tt, M»ir>-^2 2 OCDffi^^S^^T, 
Wta — f>^3E«f*#l (4X4) £ffl-»"r*. Xf7 10 

ys4ioxii xry^s 4 o o-e^fi6fcti3. — r> 

^««ffWt, **52 4 0<D3ffl«»«**fr*l <« 

ft]) <h, ^V-^7(OH*7cffiH <BE»1) £KSrJtr>T. 

[0 0 8 2] —^5. V-^?&B^UiSB5 0 6 0 (5 0 6 
OL, 5 0 6 OR) tt, yi/- \'<O»aB^Bl0#frt'&n 
&#;*72 4 0 (2 4 0 L, 2 4 0R) i^ft&lftt 

T-*fi«ttU»S 0 6 0 
\t. fettil/cY-^fii^, ffilEMSSK 5 0 4 0 (Xr 20 
yyS4 2 0Ci3^T) ^afT. *|jEffla» 5 0 4 0 

(5 0 4 0 L, 5 0 4 0 R) «U Xf^y^S 4 2 0 

TViST-*, HP%*jECD»*^a:<&'7-*S*l9J'r 
£<> Xt7^S 4 3 Xr^ys 4 1 OTSI^E 

n&^— *<7)^fflJS«ffii:V— *ffi««IUiffi5 0 6 0* 

&m\^r^-ti<Dmmmmm.£<DMmzm-3^T. mm. 

t>1t2 2 0 Lfc* ^724 0 <Dffi«§g»*ifijE 

Ha6»<o»jEa*T?#S(Ott % v-*fi:e^mgB5 0 6 0 30 
(SS2 6HOflttt7-A 1 6 0 3) 

T**a>e>, ^■sry^'s 4 3 0"e«»-r^±ffi<oi6att 

7^S44 0t, Xf^^S 4 0 0"Cig#'Ljfc«,&<Dfcf 
5 0 5 0 (5 0 5 0L, 5050 R) KjK 

To 

[0 0 8 3] S17 HttT— *fiK«iHi« 5 0 6 0 fc*3 

7^S 5 0 0T1t #*^2 4 0**Bt»b&#7— H« ' 
^r^OjAtfo *<0«^, Xf7^S 5 0 2TH rp- 
*;US«8ES8j Xt7^S 5 0 6Ttt r^n— AVU 

*f{£B (x, y) ^ait^o Xf7-/S 5 0 2(?) Tn 

-*;u««8g*j . xt7^S5O60 r>/ p-AVU.fi so 
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(19 0) , r^n-/x;HB*«3Bj 
los) tta/ii-rscttu H^^^is-r^o <a 

U fiffl^n/c^ffll^Jli (Xf77 p S 2 3 2) t'&tt 

1 (£) fd^^T, ffiBH*<0Hi*ffi<B, 
[0 0 8 4] 

[til] 

[0 0 8 5] Sffll^S. ^1/- ir# 1 K^^TfcL V— 
# (1600—160 4) Ktt^fiSffl^T^SOT?, 

2 Cfr) K^^TtelifeCDV— *i (1650-165 
4) SffltiT^a<OT, 

[0 0 8 6] 
[» 1 2 ] 

G 

[0 0 8 7] sffl^a, yp-/t;ua*^*5it* 

#^»Is (x, y) KO^Tt>±fB2r>0«*JB^ 
£«> Xf7^S 5 0 2&^X^^7 P S 5 0 6T#<bnfc 
V-#<0j£««tt* Xf7^S 5 10T, S^fcttjET 

[0 0 8 8] 
»13] 



"hx'~ 




X 


hy' 


= M 


y 


h 




l 



[0 0 8 9] . #:€fK\ fg 1 6 0©*7^y :/S 4 
1 0<Offla(OB»ICO^T»l 8H*ffl^TRWT4. 
Afta* 3 Xf7^S 4 0 0Ttt1H:!?-*B***S 
#*7&«*^<0£lftfr?«Mc (4X4C0tfa. r>^ 

«ffi«*^<DX«fT#IPc (4X4) t>H&G9ffi£LT 

K (X, Y, Z) t)ia<hLT4AbnT^5 0 

[0 0 9 0] gp^, Mr^/72 4 0C96iTOZ 
ttl^ftco®ig(roll)£U ^^p^^^72 4 0(0fit 
TCOX«^^lCOlElte(pitch)i:U, M^*^724 
OOfMTCDZtt;6^O0&(yaw)<hU ^3^72 40 
<ZM£fi.£ (Xo, Y 0 , Z 0 ) f^t. .*^52 4 0CDf 
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*^$>g*fT*l> Mete, 
[0 0 9 1] 

[*i 4] 

-sinr 
cosr 
0 
0 



cosr 
sinr 
o 

0 



0 
0 

1 

0 



cos<fr 
0 

— sin<j> 
0 



0 

cosp 
sinp 

0 

sin<> 
0 

cos<> 

0 



0 

-sinp 
cosp 



;1 



0 
1 

0 
0 



0 

I 

0 



-Zo 



lj[0 0 0 

[0 0 9 2] d*#;*7 2 4 0<Dj£j£E«L w 

[0 0 9 3] 
[ft 1 5 ] 



d/w 
0 
0 
0 



0 
d/h 
0 
0 



0 
0 

-1 



[0 0 9 4] TS*ns, SoT, *18H©7f7^ 
S 5 2 0 (B"6gl6B^ryyS4 10) TWU £ 
B-T— #<Bffi«ffiB (X, Y, Z) ^jSKftoT* 

[0 0 9 5] 
[*1 6] 



h 

i 



X" 
Y 
Z 
1 



[0 0 9 6] TsTV-fS 5 2 2T?tt, H«ffi«*fc:*3W 



[0 0 9 7] 
[ft 1 7] 



_ / h 



y ch It, 
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[0 0 9 9] f-yiH 0 0 0±Ci^tlH/^7- 
#M,, M,, M., M,**^- StlT^S. — &V-^7 

M.oaa^affinfax^y^s 5 2 0T#«e>snfc*> 

ttttl«5 0 6 0««*fflL, ttffl«5 0 6 0*^S«Snfc 
10 [0 10 0] Xr7^S 4 2 0 <£> rv-^(^^Jg'Jj tt, 

fgl 9Htc*3^T. ^ h;|/ ej ^fcB^n 

S4 2 0©i¥>BS»2 OBKS-T. S2 0@OiEa 

31tt, IS6 0 0 0rttlA^7-^i ( i = 0 — n) <D 

20 [0 1 0 1 ] 
[ftl 8] 

i :Min{e,} 

[0102] T££o Sg 1 9 mcD&lT'te, P t fflT^BB 
(Be,**— SJg^<Z>-T?* S«Sffe>tJ-Ul*<©li 

30 [0 10 3] TsTV-JS 4 3 0TH SlBi: 

S4 3 2TH ^mir>itai^^S^^T, :7V 

7f7^S4 4 0TH CIO 

40 [0 10 4] 
[ft 1 9] 



AM V =M VC 



AM C - M 



vc 



M' v = AM v M v 



[0 0 9 8] &'&2>o AKLt, XT77 p S4 10C ( fc 
(xr, y,) SSSut^tS. ^C^fd, XT7-/S 

42 oka*** r-7-*jRgijj ©sasisui^'rs. »i 



50 



[0 10 5] ffi, fg2 6B^6W6m0, £fcf£2? 



( 14 

25 

— f >y**fTW*»5 

±aa» i hmd2iol (21 or) k 

ttffi^t — 1 O<0#;*7 2 4 0 L (2 4 OR) # 
i^tbnt^L Z.<Dl3*^ 2 4 0 KiOffifSStlfcr- 
— :/;H O O 0±<D^-#<DHi«S\ ®SgP5 0 6 0^ 

[0106] «^a*«*««-rsfc»©ffl»^ 

*HH"r*. BPS, — A©;/U-^l;:2<?©**^*a# 

[0 10 7] flftMCH, 2t><0**7j&*&&K:IBB£ 
**nfc2#<7)HMD*-Acoyu-^JCffl^Sfc<OT 
IP'S, *2 1 BfcjjVrJcSK:* 0 0 0 

(3 0 0 0) £)HMD 2 1 0 L (2 1 0 R) fete, 2 
M^72 40LR, 2 4 0LL (2 4 0RR, 240 
RL) *8*L, u^/72 40LR, 2 4 0LL 

(2 4 0 RR, 2 4 0 RL) d^#ftXfUti«* 

^J^72 40 LR, 2 4 0 LL (2 4 0 RR, 2 4 30 
0RL) <OS5»S:*]E'r-5fc<DT»^. 

[0 10 8] ft, IB2**fi»«OS/X'f-Att, "7-*** 

HH »2**»||*cHtoSH««ia>'X5 L A<Z)— «S 
^to HP*. SB2 2HBU ^HMfiJBffi^HiWaSS/x 

<t^2 2B££*Ht-r*<h* ^2 mmmm<Dmmmmzy 40 

XrAH V»C2^©*^'7**i8frtetlT^i-5 
&<D&fr\Z* V-^&B^ttJgB 5 0 6 0 L' (5060 
R* ) ffiJEW±m& 5 0 4 0 L ' (5 0 4 OR' ) £ 

ffi© V— AffiBftfflBB 5 0 6 0 L ' (5 0 6 0R' ) 

If'iEfflfflffi 5 0 4 0 L ' (5 0 4 OR' ) tail I* 
M»Ji<DV— #fi:K&tti3l5 5 060L (5060 R) 
<h. *tiBQ.gffi 5 0 4 ff L (5 0 4 OR) tV7h I ?X 

[oio9] ^2 3bh m2mmmm<D^mmmo so 



) M¥ 1 1 - 1 3 6 7 0 6 

26 

*><Dmz&m7u— v 2000 ©fc^oiHW^jH** 

*8B#T*oT, ^-##B«tajgB5 0 6 0 ' <h&B • 
§£f^ftgB5 0 0 0 £SlE#l31g|55 0 4 0 L' <hCD*^ - 

mft&mwirZo »2 3bi:^t, ^immmmtm 

U>tZ.?><D&W • §SSM*Hjffi5 0 0 Ott, Xf7^S3 
9 8-C«»-fe>1J-2 2 0 L<0ffl*tS^T, M^t: 
zl— f >^««fT5!l*flCffl-rS. Xf7^S 4 0 0' T 
tt* mm-tl>^2 2 0 LCDtti^KSo't^T, #;*5 2 4 

<0^&fT^m«IE$!Ulge 5 0 4 0 ' £216*1*. 
[0 110] 2-&C£>#*^2 40LL (240LR) 
SOHI«ttV— *{SBttHia$5 0 6 0 L * fCSI^n^o 
IP TsTV^S 4 0 2TI1, &mg&5 0 6 0' 

^?/724 o l Rfr^aimmR^iz^-timmnh £ja 

Iut'^to Xf7^S4 0 4Tlt &ffiSB5 0 6 0* 
**#flfl#;*9 2 4 0 LL*^<©H«L't>^»lK'7— *H 

fo v-*H«mt ttt**Hi;^— * 

m x <B*><B-c**a>s, xfy^s4 0 6m said 

n/:lSS07-Mg (I.,, I Bl ) frZ. H^SJ»(0 
KCSKX^T, tf*?2 4 0 LR<0ffi«3Rfc:;fcW-*Jfl 

[0 111] a Xf-^S 4 0 4T11 -RBJlXf 

^epipolar bind£m>TflH8^H*IB£LTt> J: 
S2 3H©Xfy^S4 10' , Xr7^S4 2 
0' , 7T7/S4 2 2, Xf7^S 4 3 0' ttliiEffl 
31SP5 0 4 0 L' Jw*3WS«ia**"r. 

[0112] xr^ys 4io' Ttt. m®\zn 

ryyS 4 0 0 f fc*3^T*HJ *nfc»a*f)lff JdSffl 

[0 113] W Di £W n ttt**»l:ttHi;fiiTtt* 
*3&«, -fe>*<o«IS»r«toT«IS^^ HAD (^l^JS 
»ffiOei:«3) «4LT^^fe^)T^^o -ec-e, 
Xr7yS 4 2 0' Ttt, Sffl'l^nfc (ii^^n^c) V 
-^0 3^7cgg^ (1&»JS«) l:afciS^i«fiW li S 
tn7-*Sft£L, Xf7yS 4 3 0' Ttt, Sffl 

[0 114] 

[f 2 0 ] D — W B j -W 0 



( 15 ) 



11-13 6 7 0 6 



27 

[0 116] ±E* 1 *M»»-C»4, 
«ffl-r*ffl3HU mi 7HK*"TJ:5»^ fttOKJloa* 

Ml£#<mii«8 0 O^tt^nfc^^^. *©8©7l/ 
-AC0@i^ffi^8 1 OKtt, V— #**ffl«8 1 0<£>jS3$ 

££K^$B£te&^ 0 L*>U Wf|£07l/-At, « 20 

[0 117] Z.<D£o\Zffi]E\zmm~tZ>-?-t!$:tyOW 
TLSCtoraHjStUT, -t^OSt) ONIRIC, *HjE 

[0 118] fiP^ **7U-AT?<Z>»iE« (fttJUS* 

[0 119] 
1*2 1] 

v'< ^a-v' 1 " 1 + (l-a)- v l 

40 

[0 12 0] Z\CT*ate. «SO««I©S£«<Dj£^S 

8j7U--AT©MiEfiv , ,.,(3ft5aF#!e&a 
a) (Dtf^-Bt-vm^Zii^o $><DT*$>Z>* Z.<D£o\Zf 

50 



28 



[0 12 1] <*»«2> ±E*J6»IB7?tt. Bfc+fc 

v-^^^m-r^M^^, mi 7^t-^-rj:5(r, 

[0 12 2] 5Htt, m®V>7l'—2*\Z&^TM,-D 

&^r^—ti&^<D7i/-A\zmmT&mm&mw'T 

[0 12 3] <*»«4> ±B*JIS»«»4, I7^7^r 
-y-A^ig^LfcfeOT^o^^, #3S9ittX7**;/ 
ir-y-M:H6fta^. *.*W3U «2£AOfPii (#] 

[0124] *»«)v-*fcatJi>fcw«36 



m<D$tmm) is 2 2#o*^7*ffl^ 

[0 12 5] H9aiUfcJ:3fw, — 
^ 2 4 0(D&te< <fct> 1 OjEASnnfcf+^T**. V 

*<&tK ^16i<?)S43O^23i0S43O' 

[0126] m^mmmmtLxcD^Lm^mm 

(X, Y, Z, r, p, d>) <7)jg^Tm*-rsKKict> 



( 16 ) 



11-136706 



29 



30 



5«tt*WbTfc<fc<, Sfc, V— ^Ttt&<, t>OTr 
[0 12 7] 

[H2] *«WO*M»llfcffl^6nT^-5y-A« 
[B3] IB 2 A^STSfflijy U— ^O^fM' 

[04] g2H©y-A81l:ffl^6ftt^5HMD 20 

[0 5] 12 H<oy- ask^'t— y;ut»*t 6tlfc 

[0 7] WKoy-ASKOfc*©, =*7CH« 

[0 8] mffiMmwuy hffi«w-a«^H««i3i* 

HH^t^HJT^^n-^^-ho 30 
[09] *JS»JB©TUy htt«HI»i:H«fiI¥ 

[0 10] hffiK«"«»^H4ffl31 



[0 1 1] ^8 @0)7D-^t" h^ICi5^Tffl 

[01 2] msm<Dya-9-^-h(Dmm\z^xm 

[0 13] A^*5tt4(E«y-A7 

[014] *«»iBoy-Att«ea«ic:t3tt*y- 

[0 1 5] HtfeUifca&O^teSrBlWrSH. 

[0 16] *jS»«t*ttSliiE«43ffi»(Dffla*0* 
t#»i:R«t5 7D — ^\ — ho 

[01 7] mi 600:70— ho— SB (v— A 
<osw) ^iNfflKta^r^o-^-K 

[0 18] S l 6 0o:7n— ft-h^)- SB (t — # 
[0 1 9] »jEOfcd&lc«fflatlS*Jpt&*'7-* 

o^ffioi^3i^ift^-r^0o 

[0 2 0] X«Pt&57-*<DttfflOgISRI8t5 
7P.-ft-K 
[02 1] *2<0*«»«fcm>Sn*HMD©ttfS 

[0 2 2] »2lM6»»<oa««a'>X'f-A<D±SflD 

[02 3] fg 2 *JS^Oiij^31^X^AO$fJ^IO 

^gB^^-r^o-5 1 ^— ho 

[0 2 4] *JK»«0*»«|^jSffl*n-5*W-* 

o^s^ift0j-r^0o 

[0 2 5] ^JfiJgffi<D^Jg0iJfcigffl*nSV--*fl53R 

[026] m i *jfi«!icoifi]Efflaos3i*Kwr s 



[01] 



[04] 



5> Y-r-if 



5> K^-?M3titH 




siCTta© 5 > k-7 - ? tag 



L-221 



240 




212 



t— -213 



( 17 ) 



1 - 1 3 6 7 0 6 



[0 2] 



1 5] 



2000 



220R 3000 



220L 
240L 




, . 250 

V muss 



240R 
\210R 





[H3] 



210R 



1200R 




260R 



1500 



260L-^^ 




1650 


1651 


1652 


□ 


□ 


□ 


1603 




1604 


O 




O 


1653 




1654 


□ 




□ 


1600 


1601 


1602 


O 


O 


O 



[06] 



O o 




1000 



[0 11] 




( 18 ) 



Hifl 1-136706 



[@7] 




( 19 ) 



#BJ¥ 1 1 - 1 3 6 7 0 6 




( 20 ) 



#B8¥1 1 - 1 3 6 7 0 6 



[i9] 



[0 12] 



x (Fx 


A, I'x ■ 


A] 


y Cl'y 


B, I'y ■ 











S222 
S230 




YES 



S234 



N N 1 

Sumx — Sumx x 

Sumy ~ Sumx y 



S236 




NO 



± 



YES S238 



j lx =• Sumx/N 
1 ly = Sumy/N 



(Ix, Iy) £ return 



return 
-c- M Not Found" 



>X(D7 U — ACO 



2A + 1 




2B+ 1 



[SI 8] 
ImcPc 



S520 



?]■ 



El=PcMc 



y = yh./2h 



return (it, y) 



[02 5] 




( 21 ) 



&ffl¥- 11-136706 



[010] 
IR or IL 



x>0, x<width, x=n C 
y>0, y<hcight, y=m D 

(n,m imm 




S242 

Is(x, y) > Max ? 

YES 



Max — 1 


s(x, y> 


Ix — X 




ly ^ y 





S244 



S246 




Return (Ix, ly) 



S240 



Return 
"Not Found" 



[HI 3] 



[H19] 



1200L ^ 300a 



260L 1 500 



~1 

1300b 



1200R 



260R 




Pi : &v-tt-<Dmm?m&m 

ei : PiQ 0 t Pi O&tt 



1000 



( 22 ) 



11-13 6 7 0 6 



im 1 4] 



( START ^ 



S10 



5 




S20 



S24 



S30 



S18 



YES 




YES S22 S36 yes 





yes S26 S40 

ZLU J- 



-p# 2 CD 




-fVH*% 1 O 




( 23 ) WfflW- 11-136706 



13/ 5<Dfcf* ->f W 



[0 16] 



Mc 



5410 



S420, 



- tS -CD 



S430 



L 



S440 



AMc 



L220 



-?-t> - 



1 

S432 



1 



T 



5060 



[02 1] 



or 



220L 



240LR *\ 240LL 



240RR 



220R 



240 RL 




21 OR 



3000 



[0 2 4] 




( 24 ) 



1 - 1 3 6 7 0 6 



[017] 

S500 



d - -h sum-cog^ 



S504 




S502 



YES M&&U t 
(x. y) 



i 



S506 



S508 




yes m»mm m 

(x. y) 



return 

"Not Found" 




240LR- 



240LL — 



[0 2 2] 



5060L' 




5 504OL' 















240RR- 



5060R' 



5040R 



( 25 ) 



&ffl¥-l 1-136706 



[02 3] 



2 4 0 LR 





MR 









S 4 0 2 



5 0 6 0L* 



2 4 0 L L 



* ^ 9 



^ I ml) 



S 4 IH 



{> Bifft L W v - * m i. Wtti 



S406 



2 2 0 L 



"^S4 00 



I m R , I ml, 



rlij-r-*(0 3^c^:ttc, 



V 



fef JL — >f > ^* 



5 0 4 0 L' 



S 3 9 8 



3 ^7Cfi[ffiW n 



S 4 1 0 * 



(t*iil) «>*tti 



S 4 2 0 ' 



Wn 



|V-*Wfl|JglJ 
| Wmi -W™ | 



S 4 3 0 • 



1 



Wm, W„ 



D=Wmi - W,n 



S A 4 0 



AMc 



V 



( 26 ) 



4fgf!¥ 11-136706 




ttnint.ci. 6 mmtm f i 

G06T 15/00 G06F 15/62 360 

7/00 415 

(72)5£BJJ# Jzm 

«SffBKteKBT6TB145*Jft 

(12)^mm «P Ml* 

*SmBK;?E#*r6TB145#» 

«Sr|fHKffii56WT6TB145Sflfi 



